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Where do we find nuclear data in Nucleonica?
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nucleomca‘.‘ ... web driven nuclear science
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What is a Nuclide Chart?

Extremities of the
white regions are
known as the proton
and neutron drip-

MES
_Z = constant: Nuclei with even
Isotopes numbers of protons and

neutrons are more
stable. The stability is
extremely significant for
special numbers of
Unstable (radioactive): protons and neutrons i.e
2, 8, 20, 28, 50, 82,and
126. These are the
magic numbers

Stable nuclides: black

For light nuclei, N = Z, but with increasing Z, N > Z, i.e. the number of neutrons increases
more strongly than the number of protons. Note that the stable isotopes lie within a relatively
narrow range indicationg that the neutron to proton ratio must have a certain value or range to .
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Physical
Constants...
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Physical Constants

version Factors Prefises / Greek Alphabet

Physical Constants

Create new constant

Speed of light in vacuum

Newtonian constant of gravitation

Magnetic constant

Electric constant

Planc stant

reduced Planck constant

Atomic mass constant

Energy equivalent of atomic mazs constant

Neutren mass

Radiclogical Limits

Const_c
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Const_eps0
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Nuclide Datasheets
27 Cobalt

1047 m| 527 ¢

Current Chart: Karlsruhe

DataSheets...

Element: Mass:

Co v||60

» Nuclide Explorer B » Application Centre

Reference Data Dezcription Derived Data Crozz Sections R adiations Prarnpt G amrmas Select Print Outputs

» Reference Data Notes

tusl Chart: Karisruhe

Density 8.86 g/cm?®

Mass Excess -61649.012 (+ 628) keV
Atomic Mass 58933817059 (+ 674)u
Halfife 5271 (x 1)y

: ol ‘> Data Centre : Spin 5h
nucleonica Bg® - S P—— : .
1 : e Parity +

.. Iwiki]
. Binding Energy 8.74675 MeVinucleon

Abundance -

Effective Dose Coefficient Inhalation 3.1E-08 (SwBq)

Effective Dose Coefficient Ingestion 3.4E-09 (SwBq)
Mean Decay Energies

Alpha 0 (Mev)
Electron 96.7734 (keV)
Photon 2503.84 (keV)

Type of decay
-

Type of parent decay

IT

Download

Branching Ratio
1

Branching Ratio
0.9975

Decay Energy,Q
2.8239 (MeV)
Decay Energy,Q
0.0586 (MeV)

®Excel OCSV  separator:| Semicolon 77) | [¥] Use field qualifier (7}

Daughters
28 Ni 60
Parents

27 Co 60m
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Fission Yields...

Fission Yields
94 Plutonium

Current Chart: Karleruhe

Element. Mass:

Pu v ||239 »

Select Fisgion Yields

Library: JEFF-31 o Type of fizsion: Thermal fission

Fizzion Yields Settings

Element Mass Number

Cs

Win Half-life

Seconds

Max Half-life

Seconds

Results

w Enable advanced comparizon

Fission Yields
94 Plutonium

Current Chart: Karlsruhe
Element: Mass:
Pu (%239 |+

Select Fizsion "ields

Library: JEFF-3.1
Type of Fizsion: Thermal fission
Total number of fission products: 25

Cumulative Yi =7

Compare 55 Cs 135 2.3 (x 3) My
Compare 55 Cs 133 Stable
30.04 (x3)y
33.41(x18)m
9.27 (£5)m
1.062 (5)m
2494 (+6)s

Compare 55 Cs 137
Compare 55Cs 138
Compare 55 Cs 139
Compare 55 Cs 140
Compare 55 Cs 141
Compare 55 Cs 142 170(x2)s

1791 (x7)s
2.91(x8)m
994 (+ 4) ms

Compare 55 Cs 143
Compare 55 Cs138m
Compare 55 Cs 144
Compare 55 Cs 136 13.03(x7)d
Compare 55 Cs 144m 1.0(x0)s
Compare 55 Cs 136m 19(x2)s
Compare 55 Cs 145 584 (+13)ms

ompare 55 Cs 135m 53(x2)m

8.54E-05
2.26E-07
4 57E-03
4.27E-03
2.30E-02
277E-02
2.92E-02
1.52E-02
5.95E-03
6.06E-03
5.B69E-04
5.88E-04
5.69E-04
3.45E-04
1.81E-04
5.22E-05

3.04E-05
8.21E-08
1.62E-03
1.44E-03
5.12E-03
4 64E-03
4 50E-03
3.67E-03
1.87E-03
2.04E-03
2.02E-04
2.07E-04
2.02E-04
1.21E-04
6.42E-05
1.86E-05

7.38E-02
6.99E-02
6.59E-02
5.94E-02
5.72E-02
4 45E-02
3.38E-02
1.63E-02
6.06E-03
6.06E-03
8.62E-04
7.60E-04
5.69E-04
3.45E-04
1.81E-04
5.22E-05

2.36E-03
1.26E-03
8.03E-04
1.61E-03
9.18E-04
1.12E-03
1.73E-03
2.48E-03
1.61E-03
1.85E-03
221E-04
215e-04
1.99e-04
1.21E-04
6.38E-05
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P

/ Nuclear Data Retrieval

Nuclear Data
Retrieval...

EFF EGAF Prompt Gammas ICRP 8th T able of Isotopes

Select Database: | Nucleonica ¥

» Nuclide Explorer . _* Application Ceftre

Nuclide Search Radiation Search Advanced Search

Nuclide Search — Search Variables 8& Range

‘ Element: | Co ¥ Table print options
Decay mode

Half-life

[] Abundance

[ spin

[ Parity

[Jisomers [] paughter Product

Mass Number:

Stable/Primordial

E only) Half-life Weeks

[¥] Branching Ratio

[Jpecay Mode
[Ja-value

Save to my defaults

Search returned 4 results
Number of nuclides: 4

ecii+

ec 27180 (x5)d

ecii+ 7086 (+7)d
5271 (£ 1)y

CSV  Separator; | Semicolon ( Jse field qualifier (
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Nuclear Data
Retrieval...

» Nuclide Explorer » Application Centre
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NucleonicaJEFF-3.1 EGAF Prompt Gammas ICRP 8th Table of Isotopes

Select Database: | Nucleonica v

MNuclide Search R adiation Search Advanced Search

Radiation Search — Search Variables & Range

amma and X-Rays Energy: 100
Ipha 200
300

Z:

Masz
number:

Half-life: Seconds

Save to my defaults

Search returned 6 res
Number of nuclides (ground + izomeric states): 2

60 Nd 0.01058
60 Nd 0.005292
60 MNd 0.009408
60 MNd 151 ] 0.018221
60 MNd 151 0.00266

Element. |MNd ¥

Seconds

147 (£ 11)m
147 (=11)m
1244 (x7)m
1244 (x7)m

60 Nd 151 0.0003458 1244 (x7)m

Download (& Excel (OCSV  separator:| SeMicolon (77) v

Use field qualifier (7}
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Universal

Element name Select Nuclide Chart Size
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It all started with the Karlsruhe Nuclide Chart...

‘N‘u.khdk.u Le
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The Quark Structure of
Nuclei

Quarks were proposed in
independently by Gell-Mann

and Zweig in 1964 as the basic

building blocks of matter. The
word "quark" was coined by
Gell-Mann based on the sound
made by ducks. Later, he
discovered the use of the word
guark in James Joyce's book
Finnegan's Wake.

'y

Neutron

X
@

The quark structure of nucleons: the proton consists
of two up quarks (red) and one down quark (blue)
and the neutron one up and two down quarks held
together by powerful gluon fields. (Right) the overlap
of protons and neutrons in a helium-4 nucleus based
on the static sizes of particles © American Physical
Society, 2003.
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Use of colours in the Karlsruhe Nuclide Chart:;

. . " Bi 209
Already in the first Edition of 100
the Karlsruhe Chart of the A N19

. 1.9-10" a
Nuclides, colours were used @ 3.137
to indicate the decay modes o 0.1 + 0029
black = stable nuclide; Pb 206 Pb 207 Pb 208
yellow = a-decay; 24.1 22.1 52.4
red = 3* decay or electron
cElCiE: o 0.00023
blue = 3~ decay; o 0.027 o 0.61 on, o <8E-6
white = isomeric transition).
) TI 205
70.48

a 0.11
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Branching ratios...

When a nuclide has more than one decay mode, coloured triangles
give a rough indication of the branching ratios of each mode.

Left: The large triangles used in 1-126, indicate the branching ratios for
electron capture € and 3- emission are = 5 %, but < 95 % respectively.

Note that the decay modes are listed in the order of decreasing
frequency.

Right: The small triangle used in Tc-100 indicates that the € branching
ratio is < 5 %. The corresponding branching ratio for [3- emission = 95 %.

nucleonlca.'.'



C
12.0107

Be Be 8
9.012182 6.8 eV

67-10"s

a 0046

He 7
159 keV

2.9:10%s

0.73E4
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Stable nuclides

Primordial radionuclides, i. e. those formed in the build-up of the terrestrial
matter and still present today.

Positron decay
Electron capture
Negatron decay
Alpha decay

v wabemmnn loneened e

Spontaneous fission
Proton decay
Cluster emission

Meld

He

10 20 30 40 a0 Flt a0 100 110 120 130 140 150 160 170

130 140 150

e bbb bl oesa b ol

N

o 10 2 ) 80 30 1000 110 120 140 150 160 170

nucleonlca-'.'




Nuclear decay
processes on the
nuclide chart. A nuclide
with “co-ordinates”

Z,N transforms to the
nuclide Z",N” through
the decay processes
shown

N-1

N

N+1

N+2
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spontaneous

o decay: fission (sf):

summary:

==

n emission:
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stable nuclide: primordial nuclide:

unstable nuclides:

Rn 220
565 half-life

o decay p- decay p+ decay or e,
electron capture

r
135 136 137 138 1389 140 141 142 N
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